Declassified and Approved For Release 2012/05/30 : CIA-RDP82-00039R000100080024-7

SECRET

PROHNICAT RYPOPT Rg 129
DEVEILOPNENT P THE AUYYLTARY APPARATI® OF T PROTTPTER UNYT 94, 7/

Contontas . 41,",_‘ ot 7/5 L-arwde -

Deweription tha ayxiliary spparatus Jevalnped foy the rectifior woassha
(kyye WO g k) vrchunsbons & &wx n - e, I
-1 Mt Ymidtion and ation, erid Sasakies, eriA Winovine,
cooling and indioation, WW L
M. . - wrw - R TEECE ]
Two types of rectifier unite were developed, vith an! w!thout srid eontrel,
A shortealrcult cutéoff by means of grid Blooking s provided for in hoth eanee,
At the end, some dats are ziven which might be useful in the oreratirn of meh

.
\aiu‘\-a .

Two nta v;)n'lonl have beon chosn for tlas amflﬂnry .Yp-r-\ﬁm P tho
Q0G 7/6 vessels, All units are equipped v*th fgnitlon ant exattation A-vicen,
ventilation control, anode henting, inlication Agvinar an? eri? Warkine nf the
same design. The version with grid onntrol & dpﬂmad for the mmoiv n?‘o".oo?_"‘,
motows, elsatrocherical equipmoat and sfmiler lp‘pﬂﬂ‘!:\ll, -:hﬂa the mecond varsion
without eontrol is 2esigned for use espacially by vatiroads. e

Development procesded stsp by step. In the "h:vf., 'zmt“ -nwn_?u-fu_n: -are
taken over unchanged from tle ARG dosin; tut changes :M {wprovanents were
gradually introduced on the basis of the experiences E!mﬂ.“

The standard unit, in 1ts fimal aooign;i! duilt as follover @_

The three-phase exaitatirn is supplied by tiree a!u‘lwlnubwénm-
formera. i ‘w itihis ofTeko:-

The ignition rod is eupplied with DC through dry clsmanmbe, ftor 1mition
has tnven place, it 13 sint o°f, while the lqn.'_.tion 00?1 onntiman to recefve
ocurrent, so that th'a 4gnition rod +111 not be fmmersed in the mwj«n.__m %‘d’
of the ventilator u'-‘rtugnlntud 4in two stapes, depening on the termaratnrs of

the vessel.

A signal lomp dmbiwmbien indicates failvre of the exoftation, aroonsive tew-

perature of the vessel, and response of tho“ma Yloskinge e e
At the mo=load stage, and unler low load, the anoder are hasted by £4laments,
The grid control is acaomplished Dy means of voltage pulses, generated Yy
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overmturated tranafremers made of standard tremsforwer sheet-1ron, The wnltare

aupplied to the nonteel unit 1s earafnlly filtered, n that the anntya? -!1" mt
be affected aven if bad Alstortionn ofvthl !!no vottage nhonld oneur, m:f!nd-
mant af the im;t;on mlnes nhmﬂj! in gonera? ha p.rg‘{-mﬁ by reann of -:'\:1_7
ramlaters, Yt 4t ean aten de acdomplinhed by m-mmtin-:clnn of "‘.. ':12 B

transfoymers with DO, Thin alge affords the nanaihilidy of empovn® reewlation

in case of A1ff¢cvltian, . I L
Ta uneontrelled wnite, the control eride of the vense’ f-Hch are alwwyn nive

1n) ave jwrransad =ith a eonadant ainusoida’ vnttare, .

T rhort=airanit miobes entoff Wy moans af £~14 Wooling i oarried out -Mh
the ald of rolxys actmate? hy primary convarters.

RN
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MWW.M@ .
A , .
The rectifier vammall Q07 7/6 , Aeveloped hv the Wect!fter Rurean, han the
following outnut Aata:

v ~

900 v, 1500 a
%000 v, 600 a, .

Tt 15 o womnbe whick can matisfy tho renwirements nof Ivivetry, mgmy anprent
for eleotrie milvoeds, and be used by & mmher of other t'mu of conemers. Tt ™
i3 thua to be expestad that 4ta profuetion w111 pogal M'h \"ﬁm‘fcw. 'ﬁu -mvi"hw
apparatus required for the oneratinn of the rect!fiar hnm aTwn haan «!m‘lmd n
& manner whick allows larre-scale produstion. Tt wa« necennary for that o e
to design as few versions as possidle for the nnzﬂ!nry anparatne, Afiae m:
Possibilities had been evaluated, 1t was fomnd thmt the mn!mmt! of rraatiga’
use could ve satisfied b two basic dolim; one v;i_th il c-jn_trn’ ol O:M
blooking, and the other without grid o~ntrol, byt almo vith erd & raVine,

i1l other auxiliary apparatus, § oo, .lm!tion, m-itqﬂnn, mo"np; anA
indication could be built practionlly alike for hoth wnion- ,

It 10 practical to combine the w apd this _standard N&z ?P%
unit. ™m the course of {le dewelopment, after the main poqm of Jenimm had '.’.'.'2
establlshod, two rectifier units were built ﬂrlt (Noa. 9% ard o*\ Por the _me
of speedy completion, some pnm were built of uhﬁa’ wh!oh bmwmd +n‘b! ——

on hard at the Reotifier Bureau at the time, On the baeis of th» qv:qy’u_mm ™ ined

from testing of these prototyves, the following mode's wera Progressively im-
proved.

This report desoribes tha ltllﬂilfy wptntu nM *hﬁr oﬂmﬂa -h"n O?p
structure of the rectiffer unit, inc'lw!!ng ite nmm'laﬂ umrﬁc. in wiven n
report HG 125, Hg 125 also contains a compilation, by type amd wher of Atee
built, of the rectifier units cordtwrusted by the Rectifler Bureau mtil now,

The vesssds Q0G '//C*owfrr these rectifier % hawr * sen A1 nanased
proviomsly in ax mmber of reports: _

Hig 101 Vaovur technique of pumpless rectifiers
HY 103 :Design and diumon_ing of the pumpless rectifier
Fig 104 : The dissharge propswties of the purplass rgot#f_hr

lig 61t Experiments with Q 06 ' 7/8 veotifiers during 1047

> SEGRE
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g 62 1 Development of tho(r:etgigr/@m"n‘ "";ﬂ___

- Sur,

Hg 18 1 Marthor developmnt of the Q00 7/6 yeotifler Jurine 109,

nta.

Tor that poanci, this sevort doss nut deal =ith the wssesda in Astatl,

1. Develonment of the Cironita and tiw Apvevatus
a) Ignition and Exettation

The ARG budlt the pupless Q0G 6/6 verseln =1tk two evoitar anntan, ™he Flent
ora /6 m bullt by the Rectifier Bureau alno led two evetfer ancde-, T¢

turned out, however, that the readiness to igmite of the rride of tha ten om«hq

-

not in the immedinte wioinity of the exnitor mnctan wan muthfuotorv m_ln_hr
vosaols wery thorafore equipped with threo eveiter anodes, Thin tmmovation was
offaotivo, and tle gride now ignited =ithovt any A1ff1culty. ATY Bmt one of the
vesselo equipned with two exociter nnodes fli'!,‘qbrgr_v-r_!_cnn r?g_w\n-.ﬂn?! gh-_
last one was found to be txoemmrmooddurxunlze accovtehla. ~an snrinned ek
tlie auxiliary apparatus ani vae rhippod to the Jowicl Union. o .

Thue the Firet ractifier 'nit Wn, 06 witd tle nuxﬂhrw nmntuu mﬂt "n.
17N a3 m Mo. 75 wan I1lt, acerAing tr cirenit Alagrer ?Ne52-2717 and
arpagatue 13t *», 100, . L .

A cingle-rhase/exeiter transzormer whicl was on hani was uwved for the ex-
clt~tfon, but tre exoiter circult cvstomary at ATG vas not need, Accoriing to
the exporiencer made withtx the M@NC 1A :yctiﬂm, 1t hes the wivemkwrwciord
disadventage that the ignition red 1s not always 1ifted ot of the mrm‘.‘ﬂmi‘
brings ebout the danger, that the eatiode spot might hecowe fired on ‘he j_a-n't!f_m_.'
rod, which migkt gonemally onuses dnmere €o the rod at Mah Tends, For thnt u-vmn,
the circuit latar used for high-voltage rectifiers var uho-an. Tn thin e*ﬁw't___
the ignition rod an’ the fgnition are c-nnntaq to ﬂ:? o peynr:*na Wy «'ry‘ raoti-
fiora, The cireuit 1s slhown in the appended diumm 201-92- ,MM'

Thenk the muxilary anpar~tua 1e tnral on, the ssenndery w’tarm £ the
goes t'rough - 'swf/» er|dp "
sxcitor tmnsformrm 1 Xhoom the sorfes clioves 6 and 14.0-4n tho miw

anodes EA; and PAm,gnd on the dry rectiffer =, Ths rectified voltas- 1s anontied
to ths 4gnitlon 0011 &, The DC flowe throurh the imitlon codl, the wartaNle
resistanse 44 and the rest contact of the exciter relsy 4, to the imition ~mode

24, thon through the eathode merewry, the coil of tho oxaiter relay, the exciter
ne EGi
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smoothing choke 9, and the axeiter mmmator 7, amA tha~ heek fe *he mmittar

transformor, The 4mnitd n o fn 1ifted, &Ml o sparl {w g:m_r-?nngmqh oot Son
the exoiter amdes, finle The exoiter enrromt of about 10 n gemar~te? Hlovaby
cauren the exolter relay 4 to close. The Igmition rmode is shnt o""; "t the
igmition 0ol D0 ie direetly stétohed to the m!tm- tnwsfnr-". "‘ho Pﬂ'ﬂ“.l.ﬁ
now CBowing in the ignition coll 1s set A 1 n Yy mn:_of‘the"nﬂdfno: _&4.
30 that the iggdtion anode will nnt Alp ints the werorlly evam 1f the vnltase
in the ine drops to 5% ( 1t Arops at 0,62 ). The evolter anrrent oon he
ohacked at tho ammeter 2, I thery in no load on the vessel, 1t 1~ O, 12 the
ve1se 1a loaded, it rises to 11 to 12 8. If the exoiter relay 1« n1r:~!a;_:_
rosdstaice 5 1os In marallel ~ith the roday eofl in order o Tava- 14 Ynnd,
Thiz 1n necossary, dacsuse the relxy TP 10 hvs a compartivn'y high dlo~ine
rurront, Tf thie expddient s mt nnod; tharo 16 no cunvantde thet 4l avelter
re'ny will oYoso yme prorerly when the ine volta~e M droppod, The avatler

i 30

siroult 1n protected Wy m fuso 20, A "9114¢t" mmmw batenen e=ihrle oA
tank 40 stahiline thn potertial af the tan®, Twnot data mm the vm-t! are ogngﬂmﬂ
n tha appended parts 1iat AL 200 [Tote: Not inclnded in the rhotogtad 7 and

in tho rrengtwnetion specifionti~ns,

- .-

A11 other veasslz hawe *three axctter nanrdes, A naw m’*w afrontt hal bo

o . e

ha# developed for this parpose. ‘!'M olrenit o" throe sivp” o-n}m‘b u(’mnc-
formors was chosen for this, because it offars the follewing odvante-en:
1. The choke eoils 1n *‘ba Yines of m. vm-'iter nm o8 cn he mﬂ‘t«d

e -

2. The =rooth-p choke In the exciter chron?t 2Tea oan he AMgnannal ~1th
ﬂt a ‘“’%" - menttne e
9, The giper traneformers can Yo des‘gwed In wmeh 4 mammar thnt tha_relery
and the secondary windings are g‘!aooa on separate Tego. ﬂmn‘tha‘ ,t""’.,"'f"‘"_,"."! oan
easily de insulated very well, ard 1o gpco!p_l fsotnting h:nngror@: Bt-ean the
exeliter cirmuit end the gore-n? auxiliary afrouvlt 4+~ romirad, aven o+ high

eathode volte~es,

- Y - P ad

This eirenit bes Yeen used for 1 -m.qmm reo“"im‘ nm'm e m-
are shown in the cirenit &%egrams 207-82-771), 32193-::« 4299, e ehwey drene
Pormers sre equipped vith_ eores of en fron omﬂ-ngctﬁnr -P 'm._e u;. m:_wm
ferromarmetic lenpth of 500 em, end an s4r gon of ahont 2 x 7 om. The neimery
winding is of lacquered "IW" ococpper wire of 1.6 ma dismotor. The star point &s

onBou SRS " b
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1coated on taps, oo that tle gmwr part of the -nmvhw wtiine -."o& Cor
supplying pf tle caoitation, wp’ the cuaTier et B Yo wplying of A
ignition sxdde and “lie ignition noll, Tie mltn?.innl_am the 1gnition vmylhc_ L
supplied frow two sgrarate parts of the winding, hwonuse t&a v1tare 11!!,!- n:mﬂ-
ary winling breaks down durlug e imition wvorloed of the agnngiatel nmd!._:b__
rotaining voliave ‘or i lanition red would aleo ypan™ Aown, 1f 14 vere ghh'v_nod
from taps of the axoiter viidivgs 11 thdm nmngemnt, va; ft"‘.",‘!"’.f"".'._.'.”"
the ignition ocoil 1e taken of £ nb opponiti phnee of ile mlm -nfh vo'tare,
and is thus not affested by the exoiter ourrenta. he no=1 ond wolta n n” the
exoitation was chosun at about 0 veppy OB tle ba-1s of experipants, T4 met he
rcllti'n.q Wigh, Sesauss Liv tmmition voltaze o" thv: exclter nnorlo_e! gfhﬂwn”ﬂ
Q00 '7/6,\doponi¢ to @ great extent on ko load of tie Lauu' . n-‘_lsegg-j\nn;n!l‘g”
conzaquende, the axoliter current will wary srontly hutwesn ne- no- Yoad A “@_ﬂﬁ eon-
dltions, if tle exolt r voltawe is not nu!‘i‘;\eunﬂy M.gh. l'ov hhe»mgt .a;-.-wm |
2 tho exoiier cwront, tlo cablode 1m0 cuitaims S Nt Aim mv'vbstamg, ™ _
15414t" vrods 2mEEX &re ?‘rov;du! for Lir grotqcuﬂn of tla exciter -tniine in anme
o: overvoltages during arobecke or ~imilar ooenTTRNNe e . _
Tho 4gudtion vollags 1a practioally the oame ae dasoribed abnve, ~'+h ﬁn
cxoppltion that the voltaxe for Lis ignilion fa ohtained from n thren-nheee ATy

rootifiere

- e e

The [irst units aontained an mi'bion onil of 75N trrme A 1,7 v Aawater

"Cul" wiree & curvent of .2 8 conntantly flovs timomgh thie ort?, T~ *thre

d.Nw Hoche ‘
dry ckemenbs each oconulated of five plates of 100 x 100 ym, The mite Yne, '"'ﬂ,

102, and 103, whioh wers the 1ast ones tatlt, md the mumbar n” trvne "nenem

- -

%o 1575, of "Cul" wire of 0.9 = diamdter. T"..L‘ allown the nsa nf o Tn-or 1m:t4:m_
oche

coll ourrent, of oinly 1.3 8, =0 that tha Wcoﬂ‘ld e wala anrrapontine’y
cualler, with plates of & d4monsion of 60 x 60 mm.

b} Control and grid m

A parber of fe"ds of wiplication require rect ‘{"'--'r w-ite il mmrllt

onmnnapnesness

voltago rngn‘lation. '!"h.ue are emoiﬂh @"notﬁe rotors, el octmmr-micﬂ

e d

appprutus, 1nvm'burq ete, In cther cars®, englr mn tmi_*s far aurmlving ” c“:uz?‘n
rallroed=, voltage gontrol 1s nob numntial. Accur«ﬂnn“y. ~ore unﬂ.a wore w1l
with woltage control ( Fose 97 = 100, oirenit disgrams 201-92- 1212, A'AW) vhile

othors (Units Nos. 96, 101, 102, 103, chrodit dlagrane 201-8- *211, mﬂ.

e SECRE?
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built without voltage N!'ml. Oinos a1l units are equipned - t1: conbral "prﬂn,
both for the sa¥e of easier mmufactwre, an vell ae for tle purnota of takbine
advantagze of the posnibiYity of ma Mocﬂvc, even vnosktyfThed unite -m-t 'h
provided with n device Por the w.’d' ?&. gride, A oimm!d-‘l valtace van_
oloann for this purpese ( of, eiroult Alagra™ 201-82-7211), The _gﬁdn:ﬂ"wm‘__}o‘
by a wixephase transforeer 42 {hrough grid nn@otqmn 41 of 2 ¥17alm, "8 v.w'_\}n
trensformer has a sec "lery phane volia~a of 247 ¥, Tta prinery anmmao* 1-n ]
bullt in suoh a way that & meximum mmber of rosathil?+lnn ~F = Ttahin- ‘e
wallabla, in arlor to mateh the A poadtion of the ept? at ~uy =~ -184en
of the aweilinry voltagr 1ine tn the phase porition o tih enlan, Tor the

o L I

oM tag AYnA
axnot ndjust-ent o the rhase position, ‘12 grtd tmﬂ«f?.morm' " tea

oquippe’ with il mal wialinga of 170 v ench, They oan h ?M_wl bl ool
'n

arra cmiont to the basie ainding, 28 NACORANTY. naslatanoan 4 ars vn«ma

. \ rew ~om e P

the 1inv betveon the cathode and tho sk ater 'w#n.*. A® ha et doeanformer,

v Y ' Rl . nane.
in myrdor to siorten e Lemttlon erie? AR AV plYr, TTHEY m" ' 0 ™" ‘Q'\‘E‘
e i d

1 ) -

" " nd rto ara P rans Toies
the grids would pomadn gnited for 10 ", ATy Arg waniofoncom v

o 1. v 18, 4~ the

to raluce the ignitloa perind of tha ~plda tn 190707, the raddhin
tppttim ported -° t'm ane a o,

T ndensors of "O')O/A/t ary x\‘*nr-.u‘l ot @an grtla am? an_ﬁgﬁn_ L f"ﬁ"‘-b}f:b-
freguat.cy overvoltagea nay *ror tle @rlda. The oo DISTRARRINE { cm ntrett
nygraus 2 1-00.1M12 ar? 27 '?_-’5"—(.»2‘“\, avo equin wT”\"’ut? valtacn naa’ rrtm}_
devices vperating with ovarm}urataﬁ transformers m.af!o i d “‘tn'ndﬂrr_" Ewnﬂ’mw:m_-
wloat-dron. This coitrel dﬂida 1a deacrihed Ir '191.9\1‘1 s Dr...f‘*HV'p ‘“mnw!‘.

Fg 6 6, and 1n tho memorandun AT 5% Yy T1b-rich, ™ lins - rnnr"nmnr"’ﬂ -h’:h
suppTios the grid tranaformor 7 snl the Ary noH"&or}'for the ‘nanabive mqﬂ___
biss veltege # T2 grid brnnsfornara are puacm. 'bat o} ‘1‘? tor Agvicon onnnﬁ ine
of chokes 3'3 a1 eondensers 39, whiel guarantoo propor 68 -Hmn nf *h c-wh-rn -
even 1f the aupply voltage ~hoi1d be haMy T4 *tc:r'.ted.'ﬂa ermdenrare aTen cgw'_a_lﬁliﬁﬂ
the hi.ghm or;; In tta o--tra? dewles, 20 ihnt the frnm'fm

25 ean ba given compar-tivaly smell dimuuionz. fnotler svgt 9_‘ chrlas '!ﬂ omean

» 1 Ty
the current fMovinn througl: the grid trnnnfcmerr tc romme » coTER n' tr -qn_‘
T4 m
shape, Thiz allows aisplacement nver 2 {Mo a nge of tho nontrc? volta-s uﬂ .
¢
: & thn ardfl trarafermers without chorgtmg
by mesns nf m 7 pre-magnotizatirn /‘h

1 e
anplitude of the voltape neskn, For this purpsss, the rrif tranaformers

- SECRE!
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- - e
I - -
-

cqninne? with mes¥d vininan whiah ape vim ta dorminals 7 and ﬂf thmph -

amenthine gloke 20, ™Ms arpango=ent 4n don!mmod ahde™y Prr PuFnases af oom
ranmding, whila retery regniators Are ?ray!lgaﬂ for the navmd «Hatﬂ-mnnt of

1 4pmitden nulmen Por the vnYtnre ‘H!!—"’lf‘ﬂ!. 'H\on nﬁry m’-%ﬂ ln_?! .
un putatde of the unds, a® n aontr) Alg¥ or & stvlay avmnewent, The !-'_oguﬂan
b1t 1n 1949 an? shipped 21 the Savia® ™ian wers nnt, @vivmed =th rot-ry

Fapintare horsmeae none ATR to b obtained at the prasent +ime,

@) "r1a Mookinm

-
"o

Tn tho firat wnit Wo, 86 ( &, giranit Alapram oM -92=111) | ‘i medA

hlaariae in tlo one »° «hart airenit wae narried out. ' v means of » m“-ﬂnﬂ -

/ in ¢ Cormer 'y »
pa iy (07 Tin o wrptare an tha wrimarr vide of *ha mein trane swp

Lrardformer 76 whieh sunpller a voltare anreammondine ta tha Tned o the regtifler

-

on iln tecrndary nide, e wetiges 1¢ peatifiad ewd than muua +n fh" m._-w-ﬂm

+.1~- reIONNE
081 of the pelay, Thn parietancen <% npwwe Por P M!\wtinr,of
o o caanemt f,\..,\,.tv\“ﬂ»v

f "mw”“ ard mﬂufgm L ”Mnl the tin ‘
“eurrent ! ' N a

1
conabant 0F thn f -enlé, The 1nAPdunY rammiinden of the elrentt ra_rhosen in
"~
wel & permar Hhat the 4w Haokine ralay <117 remem "W?Tﬂﬁ,”
et aerh of ihe sah 1+ croneded, Tém vermence Stre dr 10 wiTlireocmin.

Lndarihhpemptadlontant-riaht
and 1 miT10enarmdn at tan $4mes the rntad ovrrant, (

“Lea the resy -asnen?=, ﬂ-- namntiea hina vn'H'Qm af tta Ay “nwﬂnn

rrng threagt #ha a-mhegte 2 et 2, the Arv memont~ 33 ond the rastatangan % o
the pirids af the rectifler, » . . ) o

"ha rasterinp clrenit cparn*oa L] f'oﬂwu "'hn the woﬂﬂw va u y:md
rm, thn rrids are frat Hlonbnd by he raeetive Binn ynlie-a romaretad by the
Ay rootiflars 30 Arench erntaata 14 A "'K__nf-f.ha serel Y dnry relay. At *he seve
time, however, the anfl A? +hn ruxitiare ralay AN mgom “vq'! tgm thmugh t}_p‘ .
rest cm‘.éct AP the wmh i /1 and ¢he vest nnmfnuto end N0 nf the Radiord 9.
The rolay closas ant reloasen M‘? grida, TP Blockine naemrs novw. grmf,net ?“:M 10
of the ra~ly ’lﬂ apang and ralay 40 ms, 20 that the _mv,-f'.w bias -4']1 a’lgq
ponak the grids Htemagh 14e enntnn! T4 oA 16._!‘0 +m 1,'1°°1d!"’..1’ _pﬂw'tn t:o__.
oliminated, ymsh-bmtton 41 I Apamatad, The rentoring a1 wf 7 ot ® of the ¥
Hlocking re‘\ay 1w exclited through ite operating cnmat, 0 thnt 1¢ ovems !tl
contact 2 and 3. The rectifier will yemain blouhd, mti1 the ppeh dutton 18
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relansad, Then bic auxiliary relay wikk 40 »111 eleme an‘n; apAd 117 hmeal
the sennsotd n Lo the erila with 1ts vest contact 4 =n! 15, Thin o'remit rrae-
toets the operating contmgt of tle blockina r+lay 29, hamnea 1t Ang= pnt have
Lo Teoa’ any eurrsnt, ‘

In the latar unite, polarised relayn wave nmo Tonger nead, hege e thay -ave
not avalleble, A elrcuit waa therofore developed fron sirple relays, -h!?_l} euntn

nlonp 51mdTar lnes. Tts modw of operation 1a aw follows (of. otranit Aiawraw

211-72.2711)4
“han 1ho rootiflams mall t- tarned on, the reatifiar 1a hineves +hreuph the
prot senbeat 76 and 1 00 Lo auxlliary relay n6, The 00l nf tha valay RQ re~

aatros vavtaps hrougl. bio rost eontnotn off the rertoring relay "~ ~nd “ oA 2 n?
th. Weeing reiny 54, The redy S0 alonen ann unbinnv T priing in ueme .-:‘" .
~kerd glreult, ihe Bloackdng roiav 54 clomen and the negetive hiae vedtera renohen
t1n pride through the opurating contests 7 and R,and 10 avd 11, hich are n
~erlen, At tho name Hre, the anil Peceives voltaco toroveh fte unnt-lc;t Va2,
no that 1t remalna cloned, vhile relay 54 onens becanse contact 1 and 7 anana
and thus closes a rarn1le! lime for the nemative hine voltaca, Tnhloovine 1
aceorm1inhod by pressing the pusthnttons 59. The mstorinz relay 57 then avoman
an? tho blocking relay 54 opens. Mhen the pushbutton 1s releamsd, the mvr"f.?i-,'v_
ra'ny 56 closes asain and interrupte the bloovine current, n thet tfhe anptegte
nf the Wocring Tolay Wil be protectad also in th!- oirouitine nr-ange-ent,

Tho rasponse tiros of these ralays aroe approximetely the some an tlinea of the

noarizod rolays.

1)fooling _ Lo

~ho roctifier 's cooled by a cabtrifugel hiover, supp'ying Vo2 cu.r n'v:t
p statle prapure of 60 wn watar at npvruximn"ae‘ly 1400 rpme TE in‘ﬁr’lvvin' t"" nn
azynehronous three— \lmse“;‘:’z;: witl: a squirrel-cnro _mtor. T}’", m@or Tae “‘f‘f"*’"
put of 2.5 }w, In an attomt Lo lave the ves<e? mi-ayn onarnte nnda- tle mant
ravorahle tempor-ture conditi- ns, to reduce the mmsumpt_{_:m of enorrv hv #he
blower, and to loew 110 nolse - n minimum, ARG had ) raady Hg_va'Tomd [} t"‘,"‘,__ .

stngo rpw governor which operatad in dopendence on the tomperature o tha vgmv‘l.

For that purpose, the bottdm of the vesas’ conts 'nn thres voovets which ho'd
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‘ EORET
bimotal temporture contasts { ac-aalled "Birka” parvtatnrs) whntn aontacts ovese

L

at diflerent tan;eratur:a, .

The rpm ouatio’ o' an m wotar 31 a MM enIt nrahtewm "'how\;;'
practiocal solutlen !a unloubtedly the use -® & moter -ma %g"u. “oh
molory are ot heing made in thy “ovist Zans, Lowevor, and the matlnd “8? Y,
which ouploys series ohul-es, win retained (of. elreuit AMagrar ?2"-'7"-2"‘11\._..
Tie Pirat temperature sontast 2/ c‘loiou at raar'y 4"°n; and ﬂut‘m’:au'tfzﬂ ratey
m mn isolating transforier 17, tarnivg on the “owar wotep, Movever, hee
oause of the meriur ohokes, the wotor recaivon = pinae ynTt-wa nf nnly SNy,
8¢ that 2% w1l operato nt only approximata’y ~2% M. H thnt *nen’, *ha "1?"'
operatos completely nnisnlensly, but the asoline 1+ a'vondy no 0" tolent t{M

1t sufficen for loads up %o %00 a at a roon tomner~tuwn af 259 T gl'n Toalt de

grontus, tiu Waperulure of 1io vonsal w471 fnerarsn e nheve 4091, and the metend

tomzorature contnot 25 will a'aaa, Then tlu re’ay 17 1~ netunta? throneh the
1nolating trancforumer 14, *tho chokos are ymaasod, rnd th: meter ronv at P10
rpme I2 the to-persture dropn, this nrosuns 's reveraad. ™he aontact~ < fn
parallol with condencors/which serwe to radree ~pPar“ing Anring turning AP and

. i on?
thus M prctoct the e-nmety, Tho blowor moter 4a nratoatod by a met~r aneleebiem
gultol 16,

o) Andde henting:

In order to prevint condensati-~n of rerovry dax in »tho snode =naces Ql_lr‘_'_m
pauses in operation, an! wran the t!nﬁ ts opo attng et n low 'Ic_wd; the an?ﬁa!_
are honted b~ mmal? hantedn of 35 w oaciie Thov are leating ringe of 00 «jg‘g‘m-_
nensiona, made by the firm of Mekirowasrns at Noecheln, 'Plzey_;qun‘ nttnchaﬂn »t the
lower and of the anoda 4nsulator ( poo{tion 28 4n afrouit aﬂamn ?_f_ﬂ-f?’-*’n‘.

They are supplied from an isolating transformer 15, The W over relay ""’"hgt! of'®
the henting as soon as tha hlower !s turned ou; becarre *he 1oad current =M
then heat tho ancdes sufficlently, The figure qu?hd"above for the mover fs w1
vory high. The last mits, Mos, 101, 102, an? 1""; bad the aecondary vo? bage of
the heating transformer rednoced from 220 th 120 w, @0 that 1ts peded nover esuld

be lowered,

£) Indlcation:

Breakdowns are indfosted by a signmal lamp on tho%n‘ﬂm'l. There ave alse
~10- $EGar

Declassified and Approved For Release 2012/05/30 : CIA-RDP82-00039R000100080024-7



080024-7
Declassified and Approved For Release 2012/05/30 : CIA-RDP82-00039R000100f

SECRET -

terminate ta whio an additional glpmal lalp to ‘ho -thehaa to l)a m'lnﬂ unﬂ

ean he onmmeated, or, instesd nf tits Tamp, n Arop reley whioh aotunten o ﬂl—.

Thin cavmeation o enoratos at a powsr of 1’ w,
The fellowd-» nocurrensas nre hmontodl e
“f1. Lan
M Patlure af 1gnitdon or of cra!tntinn, ernegd br A rest forntaat of the

oxalter xorvrmy relay &,

2) "he ramonas af $ha ppyd Mocking throug contaot 14 and 1% o thy iV iam
relay 56, o

3) Tnarenan AP tammaratiro of thy bntton of tle vensa? to abhrwn a.n°n threngh
tha temeyatime anntnet 2, )

Tt 1n exnenated ttat $hs anthndn af ¢, ractifer, n1d with %, the MQN
wew = oA dhe rarts connecled te it, ean nm n bimh botoueiﬂ w te ’OOﬂ A
ARAINRE Trannd, Pop Shnt Paasan, /7Y mrtt:‘:n;o naraTn'ad Prom the Sl e mtwn/t.
by tenilnting trannformern with 5 *orﬂ" vo'ltmo of 7 Vv, e hohtiup +r-nn'nmv-
11 supplges the part of the ofrantt whinh Mg & high “otenttal, whive the indt-

of Jow notgndtar'/ .

cator linea/rem eiroult through the tmotating trnnnf'nmr 1, Trane-
former 11 slso ounplien the relays of ‘he bYlover ofronit, AT 180 ntne h-nn-
formors are oquipped with a eyonnded vinding betwgen Prineyy and secondomy viniines
in order to prevent the hph voltage from reaching the lowevoltans eide in oame of
A breakdown of the traneformer dnentadion,

8} Rramipatdan af $ln vasze :

T* 1o recammandad 4q ehoo® e vozge? fay vropar condition beforo nt-rﬂn(

operationa, Par thep RAan he A LMtinn 'hatvm the "nele- and orid onmn“om
and the enthede 1- tactod -14) "*n*'e‘!r?rﬂ w"tnm ‘"Irs Tinng rmat bﬁ romver! “rmn
the mnodes. e -mﬁew UL ALALFLTY TPUry oon*tnrt _voltarg of 18 to K Irv.x:, a:l_thonlh
&t the bestminy noonednnet tvro-ﬂ'drrrn 0 rtix.g i vo?_tumn of nmrroﬂmhﬂy

15 v are rarrtegthla, Tap tha ~p1aa, *he ™Ttos *re ™ and 7 Vv, Tmer w’poo

RART ® NOOT YRcAw, TP the vasse? lanks 30 bnd!y tlat 1t ie vndor ntmomho

..-...—u

pressure on ths ineide, the nnodes enn stwﬁ 2 voltage of ahout 11 kv, and eride

e e

ahout 5 kv, Whan the oxeitetlen tn Pirgt tupmed on, the 1nhr1or of the vorse?

“rcwme W

18 to be xh watohad thesunh the obsorv-*lon wtnlye tn the 2y sover. The gelor of
the d1scharge ahonld bs g elean Muish whodet, Dirty white or even reddish eoloy

indienten that atr 1 orbiring the vnum:l.-n_ I }' . 2
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b) Sotting of exeltdtion:

.. - we-

e excitation current at the ammeter 4 ekon’d e # tn O n, 16 4hava 18 mo
lond on the vessel. The phase poaitlon of the trree exo!ter “nalten m-*h@ .
in such a manner tB:\o;tmihr '::odo will be 13%:.106 ,,:{3“ the min anodes nert .
to it should igmitae, _ tle cwmac‘inv."ir)?p;,
If the phase Aisplesement of 120° each caused theredy nhnn‘!d"?o"ino acarse, A
phage displacement of 60° oan be osrriat out by soving the primary eamngﬁ:n-_ac
the stray transformers 1 from tle tervinale 1 to tte toreinmala 2, Mater~inine the

proper porition ia best carried cut Yy resnn of n omeilleoscove,

o) Grit MWaaldeg

10 tho ruetifler 17 Yoede? =141 the ralet aureant  tha *r:tvwv?.'nn nnl"'_ 34 ﬁbo

‘3 . B Y omaeg o o meVewiged
Yloating relay 54 murt leve a8 muvent Y AT R T L B

roluye Tho rolay will then Bleok, 1£ there Ya an ovasTaad ~f 7707,

wew IRD OF  TTXT db

L
=l2w o
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' ]
(18232111 Olreult Atagran for vestifier mit v/6. Yo, 100 i Vo, wz - tb”\_ .
AT 1
6 m ”. um\.(m"‘“. 1‘“
g s tus it Fow, 113 aM 11

auxlllary appara . |
04tterheaulucklagungt Orid . i
0ittersempung ¢ Orid ﬂogﬂm ftterbonemmgr wrid oontrol
A 11 12new

11e Boitungen t &

anf Tedpotentiel sohwars : Grownd rotential, M 3}*’*“’"’

. v

¥ hnd tontin blaak (Nﬂ"l the qo\o'n are nid

auf .nthodonpomm ”].bl Oltl o NOtE t4n?, ‘ ’ \
e* '\.b\

am Gofners sehwarg ¢ wml, bla |

\ -

Trragungt axoltatinn . L ‘
ti~nn

Tape 7er Klommenleintan .v.t poritian of tarminal atrine +nd vesse! oomc
Stromrichtergefaess! rectifinr vensel
“augntutsen ! suctidn rloeve
AnsclTuge-amentalnte 1 Farmpetian Samminal atrin
Abgabat output
r4ntngon ¢ turnn
Trant=aldaraches ¢t Nara? 1ndantar Tawn
Pruelvmany Tasthatton

——,

_/_12121 Reotifier mlt '7/6 %, 9”. with aurdliaPy apparatns wnit YNo. 117,
WB Wo. 54003 (Apparatus 1imt AL 101) ‘ 3
Nach Aen nevesten Vermuohsergetutasensest according 4 mm tent, vamnlts:
" rentetences
alle nicht beneichneten TG!WI a1 1ines vhich are not warved
Sohaulochs observetion window

Sert of legend rame &g above, N

]
"O‘X-S”oL?Qﬂ! Reotifler Wit '7/6 VR 9&-100, =4th mrlﬂhrv nmrﬂm mﬂ
Tos, 112-11Z, WB 5.00% {Apparaine st AT, 107,

Togend gamo as sbve,

SECREY

¥l
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